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(57) A drum type washing machine includes an out- 
er cabinet (1), a water tub (3) disposed in the cabinet 
(1), a rotating tub (10) disposed in the water tub (3) so 
as to be inclined rearwardiy downward, and an electric 
motor (1 7) of the outer rotor type mounted on a rear wall 
(26) of the water tub (3) for directly driving the rotating 
tub (10). 
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Description 

[0001] This invention relates to a drum type washing 
machine including a rotating tub inclined rearwardly 
downward. 

[0002] FIG. 17 illustrates one of conventional drum 
type washing machines. The illustrated washing ma- 
chine comprises an outer cabinet 201 and a water tub 
202 elastically supported by a plurality of suspension 
mechanisms 203 in the cabinet. A rotating tub 204 is 
rotatably mounted in the water tub 202. A bearing hous- 
ing 206 is mounted on the rear of the water tub 202. The 
rotating tub 204 has a rotational shaft 205 supported on 
a bearing 207 housed in the bearing housing 206. 
[0003] An electric motor 209 is provided below the wa- 
ter tub 202. A driven pulley 208 is mounted on the rota- 
tional shaft 205 of the rotating tub 204. A driving pulley 
210 is mounted on a rotational shaft 209a of the motor 
209. A transmission belt 212 extends between the pul- 
leys 208 and 21 0. The driven pulley 208, the driving pul- 
ley 210 and the transmission belt 212 constitute a belt 
transmission mechanism 211. In this construction, 
torque developed by the motor 209 is transmitted via the 
belt transmission mechanism 211 to the rotating tub 
204, whereby the rotating tub is rotated. 
[0004] Household drum type washing machines are 
usually installed on a floor. A user bends his or her knees 
to put and take laundry into and out of the rotating tub. 
The prior art has proposed a drum type washing ma- 
chine with a rotating tub inclined rearwardly downward 
so that the interior of the rotating tub can easily be 
viewed when laundry is put into and taken out of the ro- 
tating tub. However, the following problems result from 
this construction. That is, laundry moves to a deep inte- 
rior of the rotating tub when it is rotated. As a result, an 
amount of vibration or oscillation produced during rota- 
tion of the rotating tub is increased. 
[0005] The belt transmission mechanism particularly 
tends to produce vibration for the reason that the driving 
pulley slips during high-speed rotation or for other rea- 
sons. Accordingly, when the rotating tub is inclined rear- 
wardly downward, the vibration produced by the rotating 
tub is further increased. Further, the water tub swings 
upon vibration of the rotating tub. To prevent collision of 
the water tub against the outer cabinet, a sufficient dis- 
tance needs to be ensured between the water tub and 
the cabinet. For this purpose, the size of the cabinet 
needs to be increased when a large amount of vibration 
is produced from the rotating tub. 
[0006] Therefore, an object of the present invention is 
to provide a drum type washing machine which includes 
a rotating tub inclined rearwardly downward for improve- 
ment in the easiness of access to the rotating tub and 
can yet reduce an amount of vibration. 
[0007] The present invention provides a drum type 
washing machine comprising an outer cabinet, a water 
tub provided in the cabinet and having a rear wall, and 
a rotating tub provided in the water tub, characterized 



in that the rotating tub is inclined rearwardly downward 
and characterized by an electric motor provided on the 
rear wall of the water tub for directly driving the rotating 
tub. 

5 [0008] According to the above-described construc- 
tion, the efficiency in the access to the rotating tub or in 
putting or taking laundry into and out of the rotating tub 
can be improved since the rotating tub is inclined rear- 
wardly downward. Further, since the rotating tub is di- 

10 rectly driven by the motor, an increase in the amount of 
vibration or noise produced during rotation of the rotat- 
ing tub due to the provision of the rotating tub inclined 
rearwardly downward. 

[0009] The motor is preferably of an outer rotor type. 

15 An outer rotor type motor has a smaller axial dimension 
and develops a higher torque than an inner rotor type 
motor. Accordingly, an increase in a back-and-forth di- 
mension of the outer cabinet can be limited when the 
outer rotor type motor is provided on the rear wall of the 

20 water tub. 

[0010] The rotating tub preferably has an axis of rota- 
tion inclined in an angular range between 1 0 and 20 de- 
grees relative to a horizontal axis. Consequently, since 
the interior of the rotating tub can be viewed widely from 

25 the front area to the deep interior, the efficiency in the 
access to the rotating tub can further be improved. 
[0011] The outer cabinet preferably has an access 
opening formed in a front wall thereof. The drum type 
washing machine further comprises a door for closing 

30 and opening the access opening of the cabinet, a door- 
opening operation detecting element detecting an oper- 
ation for opening the door and a control element stop- 
ping the motor by means of electric braking, the control 
element stopping the motor when a detecting operation 

35 has been carried out by the door-opening operation de- 
tecting element. The motor is braked on the basis of any 
door-opening operation effected by another previously 
performed operation. Consequently, since the rotating 
tub is stopped in a short time from the time of an actual 

40 opening of the door, the safety can be improved. Partic- 
ularly when the rotating tub is directly driven by the mo- 
tor, the motor can be stopped in a shorter time by the 
electrical braking than by the mechanical braking. This 
further improves the safety. 

45 [0012] The outer cabinet preferably has an access 
opening formed in a front wall thereof. The drum type 
washing machine further comprises an operation con- 
trol element controlling a washing operation, a switch 
indicative of execution of the washing operation, and a 
so door for closing and opening the access opening of the 
cabinet. The operation control element prohibits the 
washing operation until the switch is operated when the 
door has been opened after start of the washing opera- 
tion. When the door is opened after start of the washing 
55 operation, it is not restarted until the switch is operated 
and execution of the washing operation is instructed. 
Consequently, an inadvertent rotation of the rotating tub 
can be prevented and accordingly, the safety can be im- 



3 



EP 1 116 812 A1 



4 



proved. 

[0013] The drum type washing machine preferably 
further comprises a blower and a dryer for drying laundry 
in the rotating tub. In this construction, the water tub is 
inclined rearwardly downward and the blower is dis- 5 
posed at the back of an upper rear wall of the water tub 
in the cabinet. When the water tub is inclined rearwardly 
downward as well as the rotating tub, a dead space re- 
sults from the construction at the back of the upper rear 
wall of the water tub in the cabinet. Since the blower is 
disposed at the back of the upper rear wall of the water 
tub, the dead space can effectively be used. 
[001 4] The water tub is preferably inclined rearwardly 
downward. In this construction, the drum type washing 
machine further comprises a drain pump for draining the 
water tub, the drain pump being disposed below a front 
lower portion of the water tub in the cabinet. When the 
water tub is inclined rearwardly downward as well as the 
rotating tub, a dead space results from the construction 
at the back of the lower rear wall of the water tub in the 
cabinet. Since the drain pump is disposed at the back 
of the lower rear wall of the water tub, the dead space 
can effectively be used. 

[0015] The cabinet preferably includes a front further 
including a front panel having a laundry access opening 
and a door provided on the front panel to close and open 
the access opening, the front panel being inclined at an 
angle differing from an inclination of a front of the rotat- 
ing tub. The inclination of the front of the rotating tub can 
be set so that the laundry is readily put into and taken 
out of the rotating tub, and the inclination of the front of 
the cabinet can be set so that an increase in the size of 
the cabinet is prevented. 

[0016] An inclination of the door relative to a vertical 
axis is preferably smaller than an inclination of the front 
of the rotating tub. As the result of this construction, the 
door can be prevented from being inadvertently closed 
in the open state. 

[0017] An inclination of the front panel of the cabinet 
relative to a vertical axis is preferably smaller than an 
inclination of the front of the rotating tub. Consequently, 
the outer cabinet can be prevented from an increase in 
the back-and-forth dimension thereof. 
[0018] The front of the rotating tub has an inclination 
ranging between 5 and 20 degrees and the front of the 
cabinet has an inclination set so as to be smaller than 
an inclination of the rotating tub by or above 2 degrees 
and so as to range between 3 and 15 degrees. Conse- 
quently, the outer cabinet can be prevented from an in- 
crease in the back-and-forth dimension thereof with an 
efficiency in the work for putting and taking the laundry 
into and taking out of the rotating tub. 
[0019] The front panel of the cabinet preferably in- 
cludes a portion located lower than the access opening 
and formed into a vertical face. Consequently, an in- 
crease in the back-and-forth dimension of the lower por- 
tion of the outer cabinet can particularly be prevented. 
[0020] The drum type washing machine preferably 



further comprises a water tub cover constituting the front 
of the water tub and a dryer for drying laundry in the 
rotating tub, the dryer including a hot air generator for 
generating hot air. In this construction, the water tub is 
inclined rearwardly downward and the water tub cover 
has an air supply port through which the hot air is sup- 
plied from the hot air generator into the rotating tub. 
Since no special parts are required for the air supply 
port, the construction of the washing machine can be 
simplified. 

[0021] The drum type washing machine preferably 
further comprises bellows connecting laundry access 
opening and an opening of the water tub and a dryer for 
drying laundry in the rotating tub, the dryer including a 
hot air generator for generating hot air. In this construc- 
tion, the water tub is inclined rearwardly downward and 
the bellows have an air supply port through which the 
hot air is supplied from the hot air generator into the ro- 
tating tub. Consequently, since no special parts are re- 
quired for the air supply port, the construction of the 
washing machine can be simplified. 
[0022] The invention will be described, merely by way 
of example, with reference to the accompanying draw- 
ings, in which: 

FIG. 1 is a longitudinally sectional side view of the 
drum type washing machine of a first embodiment 
in accordance with the present invention; 
FIG. 2 is a transversely sectional plan view of a part 
of the outer cabinet around the door; 
FIG. 3 is a transversely sectional plan view of a lock- 
ing device, showing the closed state of the door: 
FIG. 4 is a transversely sectional plan view of the 
locking device, showing a gripping operation; 
FIG. 5 is a longitudinally sectional front view of the 
locking device, showing the gripping operation; 
FIG. 6 is a transversely sectional plan view of the 
locking device, showing the open state of the door; 
FIG. 7 is a schematic block diagram showing an 
electrical arrangement of the drum type washing 
machine; 

FIG. 8 is a time chart showing the contents of oper- 
ation control; 

FIGS. 9A, 9B and 9C are diagrammatic views show- 
ing relations between an inclination of the rotating 
tub and a visual field when the inclination is 0, 10 
and 22 degrees, respectively; 
FIG. 1 0 is a graph showing the relationship between 
the inclination of the rotating tub and the evaluation 
of easiness of access to the rotating tub etc.; 
FIG. 11 is a view similar to FIG. 1 , showing the drum 
type washing machine of a second embodiment in 
accordance with the invention; 
FIG. 1 2 is a view similar to FIG. 1 , showing the drum 
type washing machine of a third embodiment in ac- 
cordance with the invention; 

FIG. 13 is a view similar to FIG. 1 , showing the drum 
type washing machine of a fourth embodiment in 
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accordance with the invention; 

FIG. 14 is a front view of the drum type washing 

machine; 

FIG. 15 is an enlarged view of an operation panel 
of the drum type washing machine; 
FIG. 16 is a view similar to FIG. 1, showing the drum 
type washing machine of a fifth embodiment in ac- 
cordance with the invention; and 
FIG. 17 is a longitudinally sectional side view of a 
conventional drum type washing machine, 

[0023] Several embodiments of the present invention 
will be described. FIGS. 1 to 10 illustrate a first embod- 
iment in accordance with the present invention. Refer- 
ring to FIG. 1 , a drum type washing machine of the em- 
bodiment comprises an outer cabinet 1 formed into the 
shape of a generally rectangular box. The cabinet 1 in- 
cludes a front panel 2 having a circular access opening 
2a through which laundry is put into and taken out of a 
rotating tub 1 0. A door 9 closing and opening the access 
opening 2a is mounted on the front panel 2 of the cabinet 
1 . The door 9 is formed into a circular shape and has a 
central transparent portion 9b made of glass, for exam- 
ple. The front panel 2 and the door 9 constitute a front 
of the cabinet 1 . A water tub 3 is provided in the cabinet 
1 so as to be inclined rearwardly downward. The water 
tub 3 is elastically supported by a pair of suspension 
mechanisms 4 only one of which is shown in FIG. 1 .Two 
springs 3a and 3b are provided on an upper portion of 
the water tub 3. The springs 3a and 3b limit a back-and- 
forth swing of the water tub 3. 

[0024] The water tub 3 comprises a cylindrical body 
5, a rear end plate 6 and a front end plate 7. Each of the 
body 5 and rear and front end plates 6 and 7 is made of 
a metal plate, for example. The front end plate 7 has a 
circular opening 7a. Bellows 8 made of rubber, for ex- 
ample connect the opening 7a to the access opening 2a 
of the cabinet 1 . When the access opening 2a is closed 
by the door 9, a front circumferential edge 8a of the bel- 
lows 8 is located between the circumferential edge of 
the access opening 2a and the door 9. Accordingly, the 
door 9 provides a watertight closing for the access open- 
ing 2a. A reinforcing plate 6a is mounted on the rear end 
plate 6 so as to be disposed at the back of the rear end 
plate. 

[0025] A rotating tub 1 0 is provided in the water tub 3 
for rotation and comprises a cylindrical body 1 1 , a rear 
end plate 12 and a front end plate 13. The rotating tub 
1 0 is also disposed to be inclined rearwardly downward 
according to the water tub 3. The body 1 1 has a number 
of small holes Ha through which both air and water flow. 
The body 11 also has a plurality of baffles (not shown) 
on an inner circumferential surface thereof. The front 
end plate 13 has a circular opening 13a. The rear end 
plate 12 has a number of holes (not shown). A rotating 
tub support 12a made of a metal, for example, is se- 
cured to a backside of the rear end plate 1 2. The support 
12a has a larger thickness than the rear end plate 12 



and is formed with a plurality of vent holes. 
[0026] A rotating tub shaft 1 4 is secured to a portion 
of the rear of the support 12a corresponding to a gen- 
erally center of the rear end plate 1 2. A bearing housing 

5 15 made by casting is fixed to the rear end plate 6 and 
a reinforcing plate 6a. The bearing housing 15 has a 
front end extending through the rear end plate 6 and the 
reinforcing plate 6a. For example, two bearings 1 6 are 
provided in the bearing housing 15. The rotating tub 

10 shaft 14 is rotatably supported on the bearings 16. 
[0027] A stator 19 constituting an outer rotor type 
brushless motor 1 7 is fixed to an outer circumference of 
the bearing housing 1 5. The stator 1 9 comprises a stator 
core and coils wound on the stator core. A rotor 1 8 also 

15 constituting the brushless motor 17 is fixed to the rear 
end of the shaft 14. The rotor 18 comprises permanent 
magnets 18a opposed to the stator 19. Thus, the rotat- 
ing tub 1 0 is directly rotated by the motor 1 7. The rotating 
tub 10 has an axis of rotation inclined rearwardly down- 

20 ward relative to a horizontal axis. In this case, the axis 
of rotation of the rotating tub 1 0 has an inclination rang- 
ing between 1 0 and 20 degrees relative to the horizontal 
axis. 

[0028] The reason for the above-described range of 

25 the inclination of the rotating tub 10 will now be de- 
scribed with reference to FIGS. 9A to 10. FIGS. 9A, 9B 
and 9C show visual fields Sr in the rotating tub 10 when 
the inclination of the tub is 0, 1 0 and 22 degrees respec- 
tively. As shown in FIG. 9A } when the inclination of the 

30 tub 1 0 is 0 degrees, the visual field Sr is small such that 
the user cannot sufficiently look into the inner part of the 
interior of the tub 1 0. However, when the rotating tub 1 0 
is inclined rearwardly downward, the visual field Sr is 
increased with the increase in the inclination of the tub. 

35 An experiment carried out by the inventors shows that 
the visual field Sr is suitably enlarged when the inclina- 
tion of the tub 1 0 exceeds 1 0 degrees, as shown in FIG. 
9B. When the inclination exceeds 20 degrees, the user 
cannot sufficiently look into the front interior as desig- 

40 nated by symbol f although the visual field Sr is large, 
as shown in FIG. 9C. Further, when the inclination of the 
tub 1 0 is large, the depth and the height of the tub are 
increased such that the size of the outer cabinet 1 is 
increased. 

45 [0029] FIG. 1 0 shows the relationship between the in- 
clination of the rotating tub 1 0 and the evaluation of eas- 
iness of access to the rotating tub 10. The axis of ab- 
scissas shows the inclination of the tub and the axis of 
ordi nates shows evaluation. The evaluation was ob- 

50 tained from the results of questionnaire about five items, 
that is, "easiness to put laundry into the tub (first item), 
" "easiness to take laundry out of the tub (second item), 
" "easiness to take laundry out of a corner (third item)," 
"easiness to look into the tub (fourth item)" and "over- 

55 all judgment (fifth item)." A larger value shows a higher 
evaluation. The value of 0 means that it is neither good 
nor bad. 

[0030] Larger values are set on all the items when the 
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inclination ranges between 5 and 20 degrees that when 
it is 0 degrees. Particularly when the inclination is 10 
degrees, the evaluation is at or above 0 regarding each 
of three of the five items. Regarding each of the second, 
third and fifth items, the evaluation is lower when the 5 
inclination is 20 degrees than when the inclination is 15 
degrees. However, the evaluation is higher when the in- 
clination is 20 degrees than when the inclination is 0 de- 
grees. In view of the results, the inclination of the rotat- 
ing tub 10 is set to range between 10 and 20 degrees. 
For example, the inclination of the tub 10 is set at 10 
degrees in the embodiment. Further, the water tub 3 is 
inclined substantially at the same angle relative to the 
horizontal axis as the rotating tub 1 0. 
[0031] With inclination of the water tub 3 and the ro- 
tating tub 10, the front end plates 7 and 13 of the re- 
spective tubs are inclined relative to a vertical axis. The 
door 9 is inclined with the same inclination as the front 
end plates 7 and 13 in the embodiment. The circumfer- 
ential edge and right and left sides of the access opening 
2a are also inclined, whereas the other portion of the 
front panel 2 is vertical. 

[0032] The water tub 3 has a drain hole 20 formed in 
tho rear bottom thereof. A drain pump 21 is provided on 
the front of the bottom la of the cabinet 1 . Inclining the 
water tub 3 rearwardly downward results in a dead 
space below the lower front of the water tub 3 in the 
interior of the cabinet 1 . The drain pump 21 is disposed 
in the dead space. Further, the drain hole 20 is connect- 
ed to an inlet of the drain pump 21 . An outlet of the drain 
pump 21 is connected to a flexible drain hose 22. The 
drain hose 22 includes a middle portion (not shown) lo- 
cated higher than a set maximum water level in the wa- 
ter tub 3. 

[0033] A water supply vessel 24 is provided in the up- 
per interior of the cabinet 1 . The water supply vessel 24 
includes a water supply valve 23 for supplying water into 
the water tub 3 and a detergent dispensing case 50. The 
water supply valve 23 is connected to the water supply 
vessel 24. A flexible hose 25 connects the water supply 
vessel 24 to the water tub 3. A rear panel 26 serving as 
a rear of the cabinet 1 has an inspection opening 26a 
formed to be opposite to the motor 17. The inspection 
opening 26a is closed by a detachable lid 27. 
[0034] A locking device 28 will now be described with 
reference to FIGS. 2 to 6. The locking device 28 serves 
as a locking element which locks the door 9 in the closed 
state. Referring to FIG. 2, the door 9 is mounted via a 
hinge 9a on the front panel 2 of the cabinet 1 so as to 
be turned in the direction of arrow A and in the direction 
opposite arrow A. A knobbed case 29 is attached to a 
portion of the door 9 opposed to the hinge 9a. The 
knobbed case 29 includes a rotatable knob 30 and an 
engagement claw 31 rotated with the knob 30. A spring 
30a usually urges the knob 30 and the claw 31 in the 
direction of arrow B. 

[0035] A lock case 32 is provided on a portion of the 
front pane! 2 opposed to the claw 31 . A locking section 



33 is provided in the lock case 32. The lock case 32 in- 
cludes a front formed with an opening 32a as shown in 
FIG. 3. When the door 9 is closed, the claw 31 is inserted 
through the opening 32a into the lock case 32, engaging 
the locking section 33. As a result, the door 9 is locked 
in the closed state. 

[0036] A door locking solenoid 34 is provided in the 
lock case 32. The solenoid 34 is disposed so that a 
plunger 34a thereof is located on a movement locus of 
claw 31 when the solenoid 34 is deenergized. Conse- 
quently, the plunger 34a prevents the claw 3 1 from being 
rotated by such an angle that it is disengaged from the 
locking section 33, as shown in FIG. 3. When the sole- 
noid 34 is energized, the plunger 34a withdraws from 
the movement locus of the claw 31 . As a result, the claw 
31 and the knob 30 are allowed to be rotated in the di- 
rection opposite arrow B, as shown in FIG. 4. The lock- 
ing device 28 comprises the knob 30, spring 30a, claw 
31 , locking section and solenoid 34. 
[0037] The lock case 32 encloses a first detecting 
switch 35 and a second detecting switch 36. Both 
switches deliver respective output signals to a control 
circuit 44 (see FIG. 7) serving as a controller which will 
be described later. When the claw 31 is in engagement 
with the locking section 33, the first detecting switch 35 
is turned on, thereby delivering the output signal, as 
shown in FIGS. 3 and 5. Thus, the first detecting switch 
constitutes a locked state detecting element. Further, 
when the knob 30 is rotated in the direction opposite ar- 
row B while the door 9 is closed, the claw 31 is also 
rotated in the direction opposite arrow B such that it is 
disengaged from the locking section 33. As a result, the 
second detecting switch 36 is turned on. When the knob 
30 is rotated in the direction of arrow A in this state, the 
door 9 is opened such that the claw 31 escapes out of 
the lock case 32 as shown in FIG. 6, In other words, the 
second detecting switch 36 is turned on based on an 
operation carried out prior to an operation for opening 
the door. Accordingly, the second detecting switch 36 
constitutes a door-opening operation detecting element 
detecting the operation for opening the door to deliver 
an output signal. When the claw 31 escapes from the 
lock case 32, both of the first and second detecting 
switches 35 and 36 are turned off. At this time, the con- 
trol circuit 44 detects the open state of the door 9. 
[0038] FIG. 7 shows an electrical arrangement of the 
drum type washing machine. An AC power supply 37 
has both terminals to which a DC power supply circuit 
38 is connected. The DC power supply circuit 38 com- 
prises a full-wave rectifier circuit and a smoothing ca- 
pacitor. The DC power supply circuit 38 has output ter- 
minals from which DC buses 38a and 38b extend. An 
inverter main circuit 39 is connected to the DC buses 
38a and 38b. The inverter main circuit 39 comprises 
three-phase bridge-connected switching elements 40a 
to 40f such as IGBTs and free-wheel diodes 41a to 41 f 
connected in parallel with the respective switching ele- 
ments. The inverter main circuit 39 has output terminals 
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42u, 42v and 42w connected to three-phase windings 
17u, 17v and 17w of the motor 17. The switching ele- 
ments 40a to 40f have control terminals (gates) connect- 
ed to a drive circuit 43 comprising photo-couplers. The 
drive circuit 43 is connected to a control circuit 44. 5 
[0039] The control circuit 44 comprises a microcom- 
puter and stores a control program for controlling an 
overall operation of the drum type washing machine. Po- 
sition detection signals delivered from Hall IC's 45u, 45v 
and 45w serving as position detecting elements for the 
motor 1 7 are supplied to the control circuit 44. Based on 
the supplied position signals and the control program, 
the control circuit 44 controls the drive circuit 43 to fur- 
ther control the switching elements 40a to 40f by means 
of pulse width modulation (PWM), whereupon a voltage 
applied to and a timing for energization of each of the 
windings 17u, 17v and 17w are controlled. Further, the 
control circuit 44 detects a rotational speed of the motor 
17 based on the position detection signals. 
[0040] The detection signals generated by the first 
and second detecting switches 35 and 36 are also sup- 
plied to the control circuit 44 as described above. Fur- 
ther, a switch input section 46 and a water level detect- 
ing section 47 deliver an operation signal and a detec- 
tion signal to the control circuit 44 respectively. Based 
on the signals delivered from the switch input section 
46, water level detecting section 47 and the detecting 
switches 35 and 36 and the control program, the control 
circuit 44 controls the water supply valve 23, drain pump 
21 , solenoid 34, and motor 1 7. The switch input section 
46 includes a power switch, a selecting switch for se- 
lecting a suitable washing course, and a start switch for 
starting and interrupting the washing operation though 
none of these switches are shown. The water level de- 
tecting section 47 detects the water level in the water 
tub 3. 

[0041] The operation of the drum type washing ma- 
chine will now be described. An automatic washing 
course is selected in the following description. FIG. 8 
shows a time chart of the automatic washing course and 
the operations of the motor 1 7 } water supply valve 23, 
drain pump 21 and solenoid 34. The automatic washing 
course includes a laundry amount detecting step, wash 
step, first rinse step, second rinse step, third rinse step, 
and dehydrating step. Symbol "O" designates a step 
where the motor 17 is energized to be rotated in one 
direction (one-way energization). Symbol "O" desig- 
nates a step where the motor 17 is energized to be ro- 
tated alternately in both directions (alternate energiza- 
tion). The water supply valve 23 is controlled to carry 
out the water supplying operation in the step designated 
by symbol M K. M The drain pump 21 is controlled to carry 
out the draining operation at a step designated by sym- 
bol "P." The solenoid 34 is controlled to carry out a lock- 
ing operation in a step designated by symbol °L" and an 
unlocking operation in a step designated by symbol °-L. M 
[0042] When the power switch (not shown) is turned 
on, the control circuit 44 energizes the solenoid 34 for 



a predetermined time (auto power-off time) to unlock the 
door. Further, when the start switch is operated during 
operation, the control circuit 44 energizes the solenoid 
34 for the auto power-off time. 

[0043] The steps of the automatic washing course will 
now be described: 



(1) Laundry amount detecting step: 
The control circuit 44 deenergizes the solenoid 

10 34 when the first detecting switch 35 is turned on to 
thereby detect the closed state of the door 9. Con- 
sequently, the door 9 is locked in the closed state. 
Further, the control circuit 44 controls the motor 1 7 
to energize it in a predetermined energization pat- 
15 tern and to deenergize it when the rotational speed 
of the motor has reached a first predetermined val- 
ue. The control circuit 44 detects an amount of laun- 
dry on the basis of a time required for the speed of 
the motor 1 7 to reduce to a second predetermined 
20 value. 

(2) Wash step: 
The wash step includes water-supply & agita- 
tion, first and second agitation operation, a drain & 
agitation operation and a dehydration operation. 

25 (2-1 ) Water-supply & agitation: 

The control circuit 44 energizes the solenoid 34 
to release the door 9 from the locked state. Further, 
the control circuit 44 energizes the motor 1 7 for ro- 
tation in the normal and reverse directions. The con- 
30 trol circuit 44 further controls the water-supply valve 
23 until the water in the water tub 3 reaches a pre- 
determined level. The water level in the water tub 3 
is detected by the water level detecting section 47. 
In the embodiment, the predetermined water level 
35 in the water tub 3 is set to be lower than a portion 
of the door 9 in contact with the front edge 8a of the 
bellows 8 as shown by two-dot chain line in FIG. 1 . 
Accordingly, leakage of water from the water tub 3 
can be prevented. Further, since the rotating tub 1 0 
40 is disposed to be inclined rearwardly downward, a 
large amount of water can be reserved deep in the 
rotating tub 1 0 even when the water level is set to 
be lower than the portion of the door 9 in contact 
with the front edge 8a of the bellows 8, 
45 (2-2) First agitation: 

The control circuit 44 continuously energizes 
the solenoid 34 and energizes the motor 1 7 for nor- 
mal and reverse rotation. Accordingly, the door 9 is 
unlocked for initial fifteen minutes of the wash step. 
so This period is referred to as "unlocked period Tr." 
(2-3) Second agitation: 

The control circuit 44 deenergizes the solenoid 
34 to lock the door 9 and energizes the motor 1 7 for 
normal and reverse rotation. Thereafter, the door 9 
55 is maintained in the locked state except the case 
where the start switch is operated, as will be de- 
scribed in detail later. 
(2-4) Drain & agitation: 
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The control circuit 44 energizes the motor 17 
for normal and reverse rotation and drives the drain 
pump 21 so that the water tub 3 is drained. 
(2-5) Dehydration: 

The control circuit 44 energizes the motor 17 5 
so that it is rotated at high speeds in one direction. 

(3) First rinse step: 

The first rinse step includes water supply & ag- 
itation, agitation, drain & agitation, and dehydration. 
(3- 1 ) Water supply & agitation : 1 o 

The same operation as in the water supply & 
agitation in the wash step is carried out with the ex- 
ception that the door 9 is locked in the closed state 
by the solenoid 34. 

(3-2) Agitation: 15 
The same operation as in the second agitation 

in the wash step is carried out. 

(3-3) Drain & agitation: 

The same operation as in the drain & agitation 

in the wash step is carried out. 20 

(3-4) Dehydration: 

The same operation as in the dehydration in the 

wash step is carried out. 

(4) Second rinso step: 

The same operations as in the first rinse step 25 
are carried out. 

(5) Third rinse step: 

The same operation as in the first rinse step are 
carried out with the exception of the dehydration. 

(6) Dehydration step: 30 
The dehydration step includes cloth disentan- 
glement, detection of unbalanced condition, prepar- 
atory dehydration, cloth disentanglement; detection 

of unbalanced condition, and final dehydration. 

(6-1) Cloth disentanglement: 35 

The control circuit 44 energizes the motor 17 
so that the motor is rotated alternately in both direc- 
tions while driving the drain pump 21 , whereby the 
laundry in the rotating tub 10 is disentangled. 
(6-2) Detection of unbalanced condition: 40 

The control circuit 44 energizes the motor 1 7 in 
a predetermined energization pattern while driving 
the drain pump 21 , so that the motor is rotated in 
one direction. The motor 1 7 is deenergized after a 
predetermined speed is reached. The control circuit 45 
44 detects occurrence of the unbalanced condition 
based on changes in the speeds of the motor 17 in 
speed rise and fall times. Upon detection of occur- 
rence of the unbalanced condition, substantially the 
same operation as the aforesaid cloth disentangle- so 
ment is carried out so that the unbalanced condition 
is corrected. The control circuit 44 advances to the 
next operation when occurrence of unbalanced 
condition is not detected. 

(6-3) Preparatory dehydration: 55 

The same operation as in the dehydration in the 
wash step is carried out. 
(6-4) Cloth disentanglement: 



The same operation as in (6-1) cloth disentan- 
glement is carried out. 
(6-5) Detection of unbalanced condition: 

The same operation as in (6-2) detection of un- 
balanced condition is carried out. 
(6-6) Final dehydration: 

The same operation as in the dehydration of 
(2-5) is carried out. 

[0044] The above-described steps are sequentially 
carried out when laundry is put into the rotating tub 10 
and the start of the automatic washing course is instruct- 
ed. Since the door 9 can be opened in an unlocked pe- 
riod Tr without release of the solenoid 34 from the lock- 
ing operation, additional laundry can easily be put into 
the rotating tub 10. Further, since the water level in the 
rotating tub 10 is lower than a place of contact between 
the bellows 8 and the door 9, the water in the rotating 
tub 1 0 can be prevented from flowing out of the access 
opening 2a even when the door 9 is opened in the mid- 
dle of the wash step. Furthermore, when the knob 30 is 
rotated in the unlocked period Tr so that the door 9 is 
opened, the second detecting switch 36 delivers an out- 
put signal. Then, the control circuit 44 changes an ON- 
OFF timing of the switching elements 40a to 40f so that 
the current speed of the motor 17 is reduced, a regen- 
erative brake is applied to the motor 17. 
[0045] Thereafter, the knob 30 is drawn in the direc- 
tion of arrow A so that the door 9 is opened. Since the 
motor 17 is being braked in this while, the rotating tub 
10 can be stopped in a short period of time after the door 
is opened. That is, a time period required between the 
opening of the door 9 and the stop of the rotating tub 1 0 
can be shortened as compared with a case where the 
braking is started on the basis of the opening of the door 
9. Particularly in the case of the direct drive of the rotat- 
ing tub 1 0 by the motor 1 7, an electric braking can stop 
the tub in a shorter period of time than the mechanical 
braking such as a band brake. Accordingly, a period of 
time during which the tub 1 0 keeps rotating can be short- 
ened when the door 9 is opened during the unlocked 
period Tr, whereupon the safety can be improved. Fur- 
thermore, when the start key which also serves as an 
interrupt key is operated after expiration of the unlocked 
period Tr, the control circuit 44 deenergizes the motor 
1 7 and the water-supply valve 23 or the drain pump 21 
and energizes the solenoid 34 so that the unlocking op- 
eration is carried out. When the knob 30 is rotated in this 
case, the control circuit 44 applies the regenerative 
braking to the motor 1 7. 

[0046] On the other hand, the door 9 is opened and 
thereafter closed such that the engagement claw 31 en- 
ters the lock case 32 through the opening 32a. The claw 
31 is then urged by the spring force of the spring 30a to 
thereby engage the locking section 33. Consequently, 
the first detecting switch 35 delivers the ON signal to the 
control circuit 44, whereupon the closure of the door 9 
is detected. In this case, the control circuit 44 does not 
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re-start the operation until the start switch is operated. 
In other words, when detecting closure of the door 9, the 
control circuit 44 re-starts the operation on the basis of 
the operation of the start switch. As a result, the rotating 
tub 10 can be prevented from an inadvertent rotation 
and accordingly, the safety can be improved. 
[0047] According to the foregoing embodiment, the 
motor 17 is mounted on the backside of the rear end 
plate 6 to direct drive the rotating tub 1 0. This construc- 
tion eliminates a belt transmission mechanism and can 
accordingly reduce the vibration. Consequently, even 
though the tub 10 is inclined rearwardly downward, an 
increase in the vibration and an increase in the size of 
the outer cabinet 1 can be restrained. Further, the motor 
1 7 comprises the outer rotortype motor in which an axial 
dimension can be reduced. Consequently, the increase 
in the size of the outer cabinet 1 can further be restrained 
even though the motor 17 is mounted on the backside 
of the rear end plate 6 of the water tub 3. Additionally, 
an initial period of 15 minutes in the wash step is set as 
the unlocking period Tr in which additional laundry can 
easily be put into the tub 10. Accordingly, at least the 
second agitation and subsequent operations of the 
wash step are carried out for the added laundry. Conse- 
quently, an insufficiency in the washing period of time 
for the added laundry can be prevented. Further, since 
the door 9 is maintained in the closed state after expi- 
ration of the unlocking period Tr, an inadvertent addition 
of laundry can be prevented. 

[0048] FIG. 11 illustrates a second embodiment of the 
invention. Only the differences between the first and 
second embodiments will be described. A drain valve 
51 is connected to the drain hole 20 in the second em- 
bodiment. The drain valve 51 has an outlet to which a 
drain hose 52 provided below the water tub 3 is connect- 
ed. A drain valve motor 53 provided below the water tub 
3 opens and closes the drain valve 51 . 
[0049] The drain valve motor 53 is disposed in the 
dead space below the water tub 3 as in the first embod- 
iment. Thus, the dead space can effectively be utilized. 
[0050] FIG. 12 illustrates a third embodiment in which 
the invention is applied to a drum type washing machine 
with a drying function. Only the differences between the 
first and third embodiments will be described. A dryer 
61 is provided in the upper interior of the outer cabinet 
1 so as to be located on the left of the water tub 3. The 
dryer 61 includes a heal exchanger 63, a drying fan 65 
and a heater 67. The heat exchanger 63 is provided for 
the heat exchange between outside air and hot air in the 
tub 10 and disposed at the rear of the water tub 3. The 
embodiment employs a thin heat exchanger so that an 
installation space therefor is rendered small. As a result, 
a distance between the rear of the water tub 3 and the 
rear plate 26 of the outer cabinet 1 can be reduced and 
accordingly, an increase in the size of the outer cabinet 
1 can be prevented although the drum type washing ma- 
chine has a drying function. 

[0051] The rear plate 6 of the water tub 3 has a hot 



air return port 62 formed therethrough. One of two ends 
of the heat exchanger 63 is connected to the return port 
62. A drying blower 65 comprises a blower casing 65a 
enclosing an impeller (not shown) and a fan motor 65b. 

5 The fan 65 is disposed on the rear ceiling of the outer 
casing 1 . The other end of the heat exchanger 63 is con- 
nected via an accordion connecting duct 64 to a suction 
side of the fan casing 65a. The heater 67 comprises a 
drying heater (not shown) and is mounted on the ceiling 

10 of the outer casing 1 so as to be located in front of the 
fan 65. The fan casing 65a has an exhaust side con- 
nected via a duct 66 to the heater 67. The bellows 8 are 
formed with a hot air exhaust port 8d to which the heater 
67 is connected via a duct 68. 

15 [0052] The rotating tub 1 0 serves as a drying drum as 
well as a washing and dehydrating tub in the above-de- 
scribed construction. The dryer 61 is driven in the drying 
operation so that the fan motor 65a is rotated and the 
drying healer of Ihe heater 67 generates heal. The ro- 

20 tating tub 1 0 is rotated at a low speed alternately in the 
normal and reverse directions. Air in the tub 10 is then 
sucked through the hot air return port 62 into the heat 
exchanger 63 as shown by arrow C in FIG. 12. The air 
sucked into the heat exchanger 63 is returned through 

25 the connecting duct 64, fan casing 65a, duct 66, heater 
67, duct 68 and hot air exhaust port 8d into the water 
tub 3, that is, into the rotating tub 1 0. As the result of the 
aforesaid air circulation, air in the tub 10 is heated and 
dehumidified by heat exchange so that laundry in the 

30 tub 10 is dried. 

[0053] The rotating tub 1 0 and the water tub 3 are in- 
clined rearwardly downward such that a dead space is 
defined above the water tub 3 in the outer casing 1 . The 
fan 65 and the heater 67 of the dryer 61 is disposed in 

35 the dead space in the embodiment. Consequently, an 
increase in the size of the outer casing 1 can be re- 
strained although the drum type washing machine has 
a drying function. Since the dead space is relatively 
large, a large-sized blower with a large blowing capacity 

40 can be employed, whereupon an amount of hot air cir- 
culated between the interior of the tub 1 0 and the dryer 
61 . Consequently, a sufficient drying performance can 
be achieved even when the temperature of the hot air 
supplied into the tub 1 0 for prevention of cloth shrinkage 

45 and damage is low. Further, a diameter of the impeller 
of the fan 65 can be increased. As a result, a rotational 
speed of the fan molor 65b required to obtain a sufficient 
amount of air can be rendered low and accordingly, a 
noise reduction can be achieved. The other construction 

50 in the third embodiment is the same as in the first em- 
bodiment and accordingly, the same effect can be 
achieved from the third embodiment as from the first em- 
bodiment. 

[0054] FIGS. 13and14illustrateafourthembodiment 
55 in which the invention is applied to the drum type wash- 
ing machine with the drying function. Only the difference 
between the first and fourth embodiments will be de- 
scribed. Firstly, the door 9 has a smaller inclination than 
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the front end plate 13 of the rotating tub 10. More spe- 
cifically, reference symbol 61 in FIG. 13 designates an 
inclination of the front end plate 1 3 relative to the vertical 
face, whereas reference symbol 62 designates an incli- 
nation of the door 9 relative to the vertical face. The in- 
clination of the door 9 is set to be smaller by 2 degrees 
or more than that of the front end plate 1 3 and to range 
between 3 and 15 degrees. 

[0055] In the embodiment, the inclination 01 is set at 
10 degrees and the inclination 02 is set at 5 degrees. 
Further, portions of the front panel 2 on the right and left 
of the access opening 2a and a portion of the front panel 
2 above the opening 2a are also inclined at an angle of 
02. These portions will be referred to as "inclined face 

1 43. " When the door 9 is closed, a front face of the door 
9 and the inclined face 1 43 of the front panel 2 are sub- 
stantially planar with each other as shown in FIG. 13. 
[0056] The depth of the outer casing 1 is increased 
when the inclination 02 of the front face thereof, that is, 
the door 9 and the front panel 2 is large. Further, when 
the door 9 has a large inclination, a component force of 
the gravity of the door 9, which component force acts 
on the door 9 in such a direction that the door is closed, 
becomes largo. Accordingly, the door 9 is closed when 
a relatively small force acts on the opened door 9 in such 
a direction that the door is closed. In view of this prob- 
lem, the inclination 82 of each of the door 9 and the in- 
clined face 1 43 is set to be smaller by 2 degrees or more 
than the inclination 61 of the front end plate 13 and to 
range between 3 and 15 degrees. This range of the in- 
clination 62 was obtained from experiments. Conse- 
quently, an inadvertent increase in the size of the outer 
casing 1 can be restrained and an inadvertent closure 
of the door 9 can be prevented. 

[0057] A portion of the front panel 2 located lower than 
the access opening 2a is formed into a substantially ver- 
tical face. This portion will be referred to as "vertical face 

144. " As a result, a dimensional increase in the lower 
portion of the outer casing 1 in the direction of depth 
thereof can be restrained. Further, a recess 145 is 
formed in the lower half of the vertical face 1 44 so as to 
extend the entire width. Additionally, for example, four 
legs 1 46 are mounted on the underside of the outer cas- 
ing 1. 

[0058] An operation panel 49 is mounted on an upper 
portion of the front panel 2 as shown in FIGS. 14 and 
15 although not shown in the first embodiment. A front 
portion of the detergent dispensing case 50 is disposed 
on the left of the operation panel 49. A plurality of baffles 
1 50 are mounted on the inner circumferential face of the 
rotating tub 10 as shown in FIG. 13. A water tub cover 
131 is mounted on the front end of the body 5 of the 
water tub 3, instead of the front end plate 7. The water 
tub cover 131 is made of a heat-resistant material such 
as a metal plate or a heat-resistant resin. The water tub 
cover 131 has a central opening 133 and an integrally 
formed cylindrical portion 131a extending slightly up- 
wardly forward from a circumferential edge of the open- 



ing 133. The cylindrical portion 131a has a width which 
is maximum at its upper portion and is gradually reduced 
toward its lower portion. As the result of the construction, 
a distance between the front end of the cylindrical por- 

5 tion 131a and the circumferential edge of the access 
opening 2a is rendered substantially constant over the 
overall circumference. As a result, the bellows 8 can be 
disposed between the front end of the cylindrical portion 
131a and the circumferential edge of the access open- 

10 ing2a. Further, the cylindrical portion 131a has a hot air 
exhaust hole 132 formed through an upper widest por- 
tion thereof. 

[0059] A second heater 114 is provided on the lower 
outer wall of the water tub 3 as shown in FIG. 13. The 

*5 heater 114 comprises a casing 115 and a heater 116 
enclosed in the casing. The water in the water tub 3 is 
heated by the heater 116 into hot water. A drain valve 
1 1 8 is connected to the drain hole 20. A drain hose 1 20 
is connected to an outlet of the drain valve 118. The 

20 drain valve 1 1 8 is opened and closed by the drain valve 
motor 119 which is mounted on the underside of the cas- 
ing 1 1 5 of the heater 1 1 4. A dryer 1 00 is provided in the 
upper interior of the outer cabinet 1 so as to be located 
on the loft of the water tub 3. The dryer 100 includes a 

25 heat exchanger 121 and a hot air generator 130. The 
heat exchanger 121 is disposed in the rear interior of 
the outer cabinet 1 to be located on the left of the water 
tub 3. The heat exchanger 1 21 has a lower end connect- 
ed to the drain hole 20, whereby the heat exchanger 121 

30 communicates with the interior of the water tub 3. The 
hot air generator 130 is disposed in the upper interior of 
the outer cabinet 1 to be located on the left of the water 
tub 3. The hot air generator 130 comprises a fan 123, a 
fan motor 125 driving the fan via a belt transmission 

35 mechanism 124, and a heater 129. The fan 123andthe 
heater 129 are enclosed in a casing 122 constituting a 
hot air passage. The belt transmission mechanism 124 
and the motor 1 25 are disposed outside the casing 1 22. 
[0060] The heat exchanger 121 has an upper end 

40 connected to a rear end of the casing 122. A front end 
of the casing 122 is connected via a duct 128 to a hot 
air exhaust hole 132 of the water tub cover 131. When 
the fan 123 and the heater 129 are driven during the 
drying operation, air in the rotating tub 10 is sucked 

45 through drain hole 20 into the heat exchanger 121 as 
shown by arrows D in FIG. 1 3. The sucked air is returned 
through the casing 122, duct 128 and hot air exhaust 
hole 132 into the rotating tub 10. As the result of the 
above-described air circulation, the air in the tub 10 is 

50 heated into hot air and dehumidified by the heat ex- 
change, whereupon the laundry in the tub 10 is dried. 
[0061] FIG. 16 illustrates a fifth embodiment of the in- 
vention. Only the difference between the fourth and fifth 
embodiments will be described. The front end plate 7 

55 which is the same as that employed in the first embod- 
iment is mounted on the front end of the body 5 of the 
water tub 3. The bellows 1 51 connect the opening 7a of 
the front end plate 7 to the access opening 2a of the 
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outer cabinet 1 . The bellows 151 have a width larger In 
its upper portion than in its lower portion according to 
the distance between the access opening 2a and the 
opening 7a. The bellows 1 51 have a hot air exhaust hole 
153 formed through an upper portion thereof, and a 
frame 154 is mounted on the upper portion of the bel- 
lows 151 to reinforce the hot air exhaust hole 153. The 
other construction in the fifth embodiment is the same 
as that in the fourth embodiment and accordingly, the 
same effect can be achieved from the fifth embodiment 
as from the fourth embodiment. 

[0062] Although the motor 1 7 comprises the outer ro- 
tor type motor in the foregoing embodiments, an inner 
rotor type motor may be used as the motor 1 7, instead. 
Furthermore, the motor torque may be transmitted 
through a belt transmission mechanism to the rotating 
tub 10 in the fourth and fifth embodiments. 
[0063] The water tub 3 has substantially the same in- 
clination as the rotating tub 10 in the foregoing embod- 
iments. However, the inclination of the water tub 3 may 
differ from that of the rotating tub 10, instead. In this 
case, the inclination of the water tub 3 may deviate 
slightly from the range of 10 to 20 degrees. 
[0064] The regenerative braking is employed as the 
electric braking in the foregoing embodiments. Howev- 
er, a short-circuit braking may be carried out, instead. 
The switching elements 40a to 40f are controlled so that 
the windings 17u, 1 7v and 17w of the motor 17 are short- 
circuited in the short-circuit braking. 
[0065] The inclination of the rotating tub 10 is set in 
the range of 10 to 20 degrees for improvement in the 
loading and unloading of laundry and for prevention of 
increase in the size of the outer cabinet 1 . However, as 
shown in FIG. 10, even when the inclination of the tub 
10 is 5 degrees, laundry can be put into and taken out 
of the tub 10 easier than when the inclination is 0 de- 
grees. Accordingly, the inclination of the tub 10 may be 
in the range of 5 to 20 degrees. 

[0066] The door 9 has the same inclination as the in- 
clined face 143 in the fourth and fifth embodiments. 
However, the inclination of the door 9 may differ from 
that of the inclined face 1 43, instead. Further, the overall 
front panel 2 may be inclined. Additionally, only the door 
9 or only the front panel 2 of the front of the outer cabinet 
1 may be inclined. 



Claims 

1 . A drum type washing machine comprising an outer 
cabinet (1), a water tub (3) provided in the cabinet 
(1) and having a rear wall (26), and a rotating tub 
(10) provided in the water tub (3), characterized in 
that the rotating tub (10) is inclined rearwardly 
downward and characterized by an electric motor 
(1 7) provided on the rear wall (26) of the water tub 
(3) for directly driving the rotating tub (1 0). 



2. The drum type washing machine according to claim 
1 , characterized in that the motor (1 7) is of an outer 
rotor type. 

5 3. The drum type washing machine according to claim 
1 . characterized in that the rotating tub (10) has an 
axis of rotation inclined in an angular range between 
10 and 20 degrees relative to a horizontal axis. 

10 4. The drum type washing machine according to claim 
1 , characterized in that the outer cabinet (1 ) has an 
access opening (2a) formed in a front wall thereof, 
and characterized by a door (9) for closing and 
opening the access opening (2a) of the cabinet (1), 

15 a door-opening operation detecting element (36) 
detecting an operation for opening the door (9) and 
a controller (44) stopping the motor (17) by means 
of electric braking, the controller (44) stopping the 
motor (17) when a detecting operation has been 

20 carried out by the door-opening operation detecting 
element (36). 

5. The drum type washing machine according to claim 
1 , characterized by an operation controller (44) con- 

25 trolling execution of a washing operation, a switch 
for indicating execution of the washing operation, 
and a door (9) for closing and opening the access 
opening (2a) of the cabinet (1), and characterized 
in that the operation controller (44) prohibits execu- 
30 tion of the washing operation until the switch is op- 
erated when the door (9) has been opened after 
start of the washing operation. 

6. The drum type washing machine according to claim 
35 1 , characterized in that the water tub (3) is inclined 

rearwardly downward, characterized by a dryer (61 ) 
provided for drying laundry in the rotating tub (10) 
and including a blower (65), and characterized in 
that the water tub (3) is inclined rearwardly down- 
40 ward and the blower (65) is disposed at the back of 
an upper rear wall of the water tub (3) in the cabinet 
(1). 

7. The drum type washing machine according to claim 
45 1 s characterized in that the water tub (3) is inclined 

rearwardly downward, characterized by a drain 
pump (21) for draining the water tub (3), and char- 
acterized in that the drain pump (21 ) is disposed be- 
low a front lower portion of the water tub (3) in the 
so cabinet (1). 

8. The drum type washing machine according to claim 
1. characterized in that the cabinet (1) includes a 
front further including a front panel (2) having a 

55 laundry access opening (2a) and a door (9) provid- 
ed on the front panel (2) to close and open the ac- 
cess opening (2a), and that the front of the cabinet 
(1) is inclined at an angle differing from an inclina- 



30 



6. 

35 



10 

BNSDOCID: <EP 1116812A1J_> 



19 



EP 1 116 812 A1 



20 



tion of a front of the rotating tub (10). 

9. The drum type washing machine according to claim 
8, characterized in that an inclination of the door (9) 
relative to a vertical axis is smaller than an inclina- 
tion of the front of the rotating tub (10). 

1 0. The drum type washing machine according to claim 
8, characterized in that an inclination of the front 
panel (2) of the cabinet (1) relative to a vertical axis 
is smaller than an inclination of the front of the ro- 
tating tub (10). 

1 1 . The drum type washing machine according to claim 
8, characterized in that the front of the cabinet (1) 
has an inclination set so as to be smaller than an 
inclination of the rotating tub (10) by or above 2 de- 
grees and so as to range between 3 and 15 de- 
grees. 

1 2. The drum type washing machine according to claim 
8, characterized in thatthe front panel (2) of the cab- 
inet (1 ) includes a portion located lower than the ac- 
cess opening (2a) and formed into a vertical face. 

13. The drum type washing machine according to claim 
1 , characterized in that the outer cabinet (1 ) has a 
front including a front panel (2) having a laundry ac- 
cess opening (2a) and a door (9) provided on the 
front panel (2) to close and open the access open- 
ing (2a) ; and that the front of the cabinet (1) is in- 
clined at an angle different from an inclination of a 
front of the rotating tub (10). 

1 4. The drum type washing machine according to claim 
13, characterized in that an inclination of the door 

(9) relative to a vertical axis is smaller than an incli- 
nation of the front of the rotating tub (10). 

1 5. The drum type washing machine according to claim 
13, characterized in that an inclination of the front 
panel (2a) of the cabinet (1 ) relative to a vertical axis 
is smaller than an inclination of the front of the ro- 
tating tub (10). 

16. The drum type washing machine according to claim 
13, characterized in that the front of the rotating tub 

(10) has an inclination ranging between 5 and 20 
degrees and the front of the cabinet (1) has an in- 
clination set so as to be smaller than an inclination 
of the rotating tub (10) by or above 2 degrees and 
so as to range between 3 and 15 degrees. 

17. The drum type washing machine according to claim 
13, characterized in that the front panel (2a) of the 
cabinet (1 ) includes a portion located lower than the 
access opening (2a) and formed into a vertical axis. 



1 8. The drum type washing machine according to claim 
13, characterized by a water tub cover (131) con- 
stituting the front of the water tub (3) and a dryer 
(100) for drying laundry in the rotating tub (10), the 

5 dryer (100) including a hot air generator (130) for 

generating hot air, wherein the water tub (3) is in- 
clined rearwardly downward and the water tub cov- 
er (1 31 ) has an air supply port (1 32) through which 
the hot air is supplied from the hot air generator 

10 (130) into the rotating tub (10). 

19. The drum type washing machine according to claim 
1 3, characterized by bellows (1 51 ) connecting laun- 
dry access opening (2a) and an opening (7a) of the 

is water tub (3) and a dryer (1 00) for drying laundry in 
the rotating tub (1 0), the dryer (1 00) including a hot 
air generator (130) for generating hot air, and char- 
acterized in that the water tub (3) is inclined rear- 
wardly downward and the bellows (151 ) have an air 

20 supply port (153) through which the hot air is sup- 
plied from the hot air generator (130) into the rotat- 
ing tub (10). 
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